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ABSTRACT
Objective: This study aimed to investigate the diagnostic value of positron emission tomography/computed 
tomography (PET/CT) in detecting the primary focus and in suspicious foci in patients who underwent PET/
CT with a pre-diagnosis of carcinoma of unknown primary.
Material and Methods: In this retrospective study, a total of 49 patients who underwent PET/CT scan with 
a prediagnosis of carcinoma of the unknown primary between 2015 and 2019, and whose clinical follow-up 
and histopathological data were available, were included. PET/CT study was performed in 20 (40%) patients 
after the metastatic lesion was detected as a result of pathology, and in 29 (60%) patients due to clinical 
findings and imaging methods and suspicion of malignancy. The histopathological and clinical evaluation of 
the patients before PET/CT and the primary surgery, histopathological examinations and clinical follow-ups 
after PET/CT were examined. The success of PET/CT in detecting primary lesions and evaluating suspicious 
lesions in metastatic cases was analyzed.
Results: Seventeen (34.7%) of the patients were female and 32 (65.3%) were male. A primary malignant 
tumor was detected in 34 (85%) of 40 patients with PET/CT. Regional distribution in patients with primary 
cancer focus; 9 pancreases, 9 lungs, 4 livers, 3 urothelial, 2 thyroids, 1 vertebra, 1 breast, 1 ovary, 1 esopha-
gus, 1 prostate, 1 iliac bone, 1 skin, 1 stomach and 1 colon. In the follow-up of 6 cases whose primary could 
not be determined; Cervical cancer was detected in 1, ovarian cancer in 1, and the primary focus could not 
be detected in the clinical follow-up of 4 metastatic patients.
Conclusion: PET/CT is highly successful in detecting cancers whose primary is unknown. Therefore, PET/CT is 
a diagnostic imaging method for the detection of the primary in cancer patients whose primary is unknown.

Keywords: Cancer of Unknown Primary; Positron Emission Tomography; Malignant Lesion 

ÖZET
Amaç: Bu çalışmanın amacı, primeri bilinmeyen karsinom ön tanısı ile pozitron emisyon tomografisi/bilgisa-
yarlı tomografi PET/BT uygulanan hastalarda, PET/BT'nin primer odak tespiti ve şüpheli odaklardaki tanısal 
değerini araştırmaktır.
Gereç ve Yöntemler: Bu retrospektif çalışmaya 2015-2019 yılları arasında primeri bilinmeyen karsinom ön 
tanısı ile PET/BT çekimi yapılmış, klinik takibi ve histopatolojik verileri mevcut toplam 49 hasta dahil edilmiş-
tir. PET/BT çalışması hastaların 20 (%40)'sinde patoloji sonucunda metastatik lezyon tespit edilmesi sonrası, 
29 (%60)'unda ise klinik bulgular ve görüntüleme yöntemleri ile malignite şüphesi varlığı nedeniyle uygulan-
dı. Hastaların PET/BT öncesi histopatolojik ve klinik değerlendirilmesi ile PET/BT sonrası primere yönelik cer-
rahi, histopatolojik incelemeler ve klinik takipleri incelendi. PET/BT'nin metastatik olgularda primer lezyon 
tespiti ve şüpheli lezyonları değerlendirmesindeki başarısı analiz edildi.
Bulgular: Hastaların 17(%34,7)'si kadın, 32 (%65,3)'si erkekti. PET/BT ile 40 hastadan 34'ünde (%85) primer 
malign tümör saptandı. Primer kanser odağı tespit edilen hastalarda bölgesel dağılım; 9 pankreas, 9 akciğer, 
4 karaciğer, 3 üretelyal, 2 tiroid, 1 vertebra, 1 meme, 1 over, 1 özofagus, 1 prostat, 1 iliak kemik, 1 deri, 1 
mide ve 1 kolon idi.  Primeri saptanamayan 6 olgunun takiplerinde; 1'inde serviks kanseri, 1'inde over kan-
seri saptanırken, 4 metastatik hastanın klinik takibinde ise primer odak saptanamamıştır.
Sonuç: Primeri bilinmeyen kanserlerin tespitinde PET/BT oldukça yüksek oranda başarı göstermektedir. Bu 
nedenle PET/BT primeri bilinmeyen kanserli hastalarda primerin tespiti için, tanıya yardımcı bir görüntüleme 
metodudur.

Anahtar Kelimeler: Primeri Bilinmeyen Kanser; Pozitron Emisyon Tomografisi; Malign Lezyon
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INTRODUCTION
Cancers of unknown origin refer to a heterogeneous 
group of metastatic tumors whose origin of the primary 
tumor cannot be determined despite extensive 
research (1,2).
Cancers whose primary is unknown constitute 2-5% 
of all cancers (3). The median age at diagnosis is 60-
65 years, and it is more common in men than women. 
Sensitivity to treatment is low and the median survival 
time is 6-10 months (4).
To identify the primary focus in cancers of unknown 
origin, patients typically undergo a comprehensive 
physical examination, laboratory tests, and diagnostic 
procedures, including chest radiographs, computed 
tomography (CT), and/or magnetic resonance 
imaging (MRI), ultrasonography, mammography, and 
endoscopy (5). Even after these extensive tests, the 
primary site of origin cannot be determined in the 
majority of patients (6). In cases where a definitive 
diagnosis cannot be made with all these methods, PET/
CT is applied as an auxiliary test.
Patients who underwent PET/CT imaging with a 
preliminary diagnosis of carcinoma of unknown 
primary can be divided into two groups. The first of 
these; is the patient group in whom metastatic focus 
was detected histologically and the primary focus 
could not be found by clinical and radiological imaging 
methods. The second is the group in which a suspicious 
metastatic lesion was detected by imaging methods, 
but the biopsy was not performed, and the group with 
high tumor markers and the tumor focus could not be 
detected.
PET/CT is among the recommended tests in current 
guidelines because it can change the management 
plan in the diagnosis and treatment of patients with 
tumors of unknown primary, detecting the primary 
tumor focus, especially in the head and neck region, 
and detecting possible additional metastases in other 
regions (6). The study aims to determine the primary 
focus of PET/CT and to investigate the diagnostic value 
of suspicious foci in patients who underwent PET/CT 
with a pre-diagnosis of carcinoma of unknown primary.

MATERIAL AND METHODS
In this retrospective study, a total of 49 patients 
who underwent PET/CT scan with a prediagnosis 

of carcinoma of unknown primary in our clinic 
between 2015-2019 and whose clinical follow-up and 
histopathological data were available were included. 
PET/CT imaging was acquired using Siemens Biograph 2 
(Biograph, Siemens, USA) PET/CT device approximately 
60 minutes after intravenous injection of 296-407 MBq 
18F-fluorodeoxyglucose (18F-FDG). All patients were 
fasted for at least 6 hours before PET/CT imaging and 
a blood glucose level of ˂200 mg/dL was confirmed 
before 18F-FDG administration. First, a low-dose CT 
scan was performed for precise anatomic localization 
and attenuation correction. Next, a three-dimensional 
PET scan was performed from the skull base to the 
proximal femur. Images were evaluated visually, 
lesions were evaluated together with the maximum 
standardized uptake value (SUV max), which is a semi-
quantitative parameter. The histopathological and 
clinical evaluation of the patients before PET/CT and 
the primary surgery, histopathological examinations 
and clinical follow-ups after PET/CT were examined. 
All analyzes were performed with SPSS 20.0 (IBM corp. 
Released 2011. IBM SPSS Statistic for Windows, Version 
20.0. Armonk, NY: IBM Corp.). The success of PET /CT 
in detecting primary lesions and evaluating suspicious 
lesions in metastatic cases was analyzed.
For this study, the approval of Tokat Gaziosmanpaşa 
University Faculty of Medicine Clinical Research Ethics 
Committee dated 15.05.2019 and registration number 
19-KAEK-110 was obtained.

RESULTS 
Of the 49 patients included in the study, 17 (34.7%) 
were female and 32 (65.3%) were male. The mean 
age was 64.47±9.92 years. PET/CT was performed to 
investigate the primary tumor after the metastatic 
lesion pathology results in 20 (40%) patients, and in 
29 (60%) because of imaging methods and clinical 
findings and suspicion of malignancy. The diagnosis of 
the primary lesion after PET/CT was by pathology in 29 
(60%) patients, and by clinical follow-up-evaluation in 
20 patients.
Regional distribution of metastasized or suspicious 
lesions; they were 18 bones, 8 livers, 6 brains, 6 
peritoneal-mesenteric-acid, 4 lymph nodes, 4 lungs 
and 3 pancreases.
The rate of detecting malignant primary tumors
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by PET/CT was 34/42 (80%). In the follow-up of 6 cases 
whose primary could not be determined; Cervical 
cancer was detected in 1, ovarian cancer in 1, and the 
primary focus could not be detected in the clinical 
follow-up of 4 metastatic patients. PET/CT gave false-
positive results in 1 patient. The pathology of the 
patient was Schwannoma. The percentage of PET/CT 
benign cases was 5/7 (71.3%) (Table 1). 
While the pathology results of lesions detected by 
PET/CT as benign were 1 osteochondroma, 1 giant 

cell tumor and 1 para tubal Morgagni hydatid, no 
malignant finding was found in the follow-ups of 2 
cases. Of the 3 cases evaluated as suspicious by PET/
CT; 2 of them were malignant (glioblastoma, squamous 
cell carcinoma), and 1 was a benign lesion (fibrous 
dysplasia) (Figure 1).
Regional distribution of primary malignancy; 9 
pancreas, 9 lungs, 4 liver, 3 urothelial, 2 thyroids, 1 
vertebra, 1 breast, 1 ovary, 1 esophagus, 1 prostate, 
1 iliac bone, 1 skin, 1 stomach and 1 colon (figure 2).

Bozok Tıp Derg 2023;13(2):8-13
Bozok Med J 2023;13(2):8-13

KANDEMİR et al.
PET/CT in cancers of unknown primary

Table 1. Comparison of PET/CT findings and diagnostic data for the primary lesion

PET CT 

DIAGNOSIS

(histological/clinical)

Malignant Benign Suspicious Metastasis 

positive but 

primary 

focus 

undetected

Malignant (primary) 34 2 2

Benign (primary) 1 5 1

Patient with primary undetected malignant metastasis 4

Figure 1. A 50-year-old male patient was diagnosed with FDG-PET/CT imaging after detecting a lesion (met?) in 
the cerebrum on CT. In FDG-PET/CT, a suspicious lesion with hypometabolic middle and pathologically increased 
FDG uptake in the periphery was defined in the right part posterior of the cerebrum (primary lesion?). Histopat-
hological confirmation of the lesion was glioblastoma multiforme.
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DISCUSSION
In patients with cancer of unknown primary, despite 
a standard comprehensive diagnostic study according 
to published guidelines, there is pathological evidence 
of malignancy, but the primary cancer site could not 
be identified (7-8). Imaging with FDG PET/CT is more 
successful than other imaging methods in detecting 
the primary tumor site and detecting additional 
metastasis sites (6).
In patients with cancer of unknown primary, the 
primary tumor is usually small in size. Small tumors 
with a size below the PET/CT resolution limit can only be 
detected as long as there is increased FDG uptake (9).
Many tumors exhibit maximum FDG uptake 60 minutes 
after FDG injection, while normal surrounding tissues 
show a decline in FDG uptake over time. Therefore, in 
PET/CT late imaging, the primary tumor-background 
contrast may increase significantly, thereby increasing 
the detectability of tumors of unknown primary (10-12).
Yoo et al., in their study with 74 patients with suspected 
metastatic foci in the skeletal system, reported that 
focal increased FDG uptake in areas outside the 

skeletal system in PET/CT was an important factor in 
determining the biopsy site and thus affecting the 
detection of the primary (13).
Intense FDG uptake other than metastatic foci in PET/
CT and guidance of the FDG uptake area to the biopsy 
site is very useful in detecting the primary tumor.
In our study, PET/CT was performed for patients whose 
metastatic focus was detected histologically and 
the primary focus could not be found by clinical and 
radiological imaging methods, and for patients with 
suspected malignancy based on imaging methods and 
clinical findings. We tried to detect the primary focus 
by detecting areas of intense FDG uptake outside of 
the metastatic foci, comparing the SUVmax values of 
the tumoral area in the early late images, and providing 
guidance for the areas of intense FDG uptake instead 
of the biopsy. The diagnosis of the primary lesion after 
PET/CT scan was by pathology in 60% of the patients, 
and by clinical follow-up-evaluation in 40% of the 
patients.
In the literature, the success of FDG-PET/CT in detecting 
primary lesions has been reported at varying rates.

Bozok Tıp Derg 2023;13(2):8-13
Bozok Med J 2023;13(2):8-13

KANDEMİR et al.
PET/CT in cancers of unknown primary

Figure 2. FDG-PET/CT imaging of a 62-year-old male patient was performed to investigate the primary lesion af-
ter the liver biopsy was adenocarcinoma metastasis. PET/CT imaging revealed a primary lesion in the pancreas, 
metastatic lesions in the liver, and metastasis in the hepatic lymph nodes. Histopathological confirmation of the 
mass in the pancreas was pancreatic adenocarcinoma, one of the most common cancers in our study.
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Soni et al. reported that 18F-FDG PET/CT detects the 
primary in 39% of patients, Thai et al. 40.5%, Ella et al. 
44%, in the range of 22-75% reported in other studies 
in the literature. (14,5,4).
In a comprehensive review of 16 studies and 302 
patients, Liu reported that the accuracy rate of FDG-
PET in detecting tumors of unknown primary was 
78.8% (14).
In our study, we found the rate of detection of malignant 
primary tumors by PET/CT as 34/42 (80%), slightly 
higher than the literature. The reason why this rate is 
slightly higher than in the literature is that the majority 
of the cases in our study were primarily located in 
an organ of thoracoabdominal origin as stated in the 
literature, it was easier to detect compared to those 
with head and neck cancer , or the widespread use 
of PET/CT and technological developments in devices 
may be associated with increased sensitivity (15). In 
addition, in our study, PET/CT was primarily used in 
patients with suspected metastasis lesions and was 
preferred for ease of diagnosis.
In PET/CT studies performed to detect the primary 
cancers whose primary is unknown in the literature; 
false positives are also encountered. In the study 
performed by Soni et al. false positivity was reported 
histopathologically in 7 of 81 patients whose primary 
was detected in PET/CT (17). In our study, only 1 patient 
out of 35 patients who were evaluated as malignant 
in PET/CT was false positive and 1 was considered 
suspicious. The causes of these false-positive cases are 
most commonly various physiological involvement and 
inflammation (16). In addition, some benign lesions 
(Schwannoma, fibrous dysplasia, etc.) and cases 
where the area thought to be primary in PET/CT is 
histopathologically metastasis of the primary can be 
counted as causes of false positives. In a meta-analysis 
by Burglin et al., the mean age of patients with cancers 
of unknown primary was approximately 60 years for 
most studies, and 17 of the 20 studies included more 
men than women (median ratio of men: 57.9%) (17). 
In our study, the mean age was 64.47±9.92 years, 
consistent with the literature, and 65.3% of the 
patients were male.
In our study, the three most common primary tumor 
sites detected by PET/CT were the digestive system 
16 (44.4%) and the respiratory system 9 (25%) and 

the excretory system (8.3%) according to pathological 
examination, which is similar to other studies in the 
literature (18).
The limitations of our study are that it is a single-center, 
retrospective study with a limited number of patients.

CONCLUSION 
As a result, PET/CT primary shows a very high success 
rate in detecting cancers unknown primary. For this 
reason, we recommend PET/CT imaging as a diagnostic 
test for the detection of the primary in cancer patients 
whose primary is unknown.
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ABSTRACT
Objective: Extremity foreign body injuries are common in trauma departments. In this study, we aimed to 
find a relation to demographics, treatment methods, injury characteristics, environmental and injury condi-
tions so that prevention methods could be more effective.
Material and Methods: Hospital digital archives were searched between July 2014 and March 2020 ret-
rospectively and 146 patients were included. The demographic information, injury place, injured extremity 
with side, foreign body type and opacity, presence of infection, type of anesthesia performed, operation 
time, incision length were recorded. Data were analyzed statistically.
Results: The mean age of the patients was 25.9 ± 17.99 (2-78). According to gender and side examination, 
90 patients were male and 56 patients were female. Metallic object and bullet injuries were mostly seen in 
males and needle injuries were mostly seen in females. Injuries caused by metallic objects were significantly 
more common in the upper extremity (p: 0.001). Glass and needle injuries were seen significantly as indoor 
injuries; as well as bullet, wooden part, and metallic part injuries were seen as outdoor injuries (p<0.001). 
The infection rate was significantly higher in outdoor injuries (p: 0.006). Age (p: 0.005), operation time (p: 
0.007) and incision length (p: 0.019) were significantly higher in outdoor injuries. Indoor injuries were signi-
ficantly higher under 18 years of age (p:0.036). There was a significant correlation between upper extremity 
injury and age (r: 0.358, p <0.001) and between upper extremity injury and male gender (r: 0.241, p: 0.003).
Conclusion: Foreign body injuries are common injuries seen in wide age range. Antibiotic prophylaxis and 
tetanus vaccine should be applied as primary care. Since firearm injuries, wooden part injuries, and injuries 
in the rural environment are found to be associated with infection, further studies are needed to discuss 
extending the duration of antibiotic prophylaxis in these cases.

Keywords: Foreign Body, Extremity, Infection, Removal, Injury 

ÖZET
Amaç: Ekstremite yabancı cisim yaralanmaları travma bölümlerinde sık görülmektedir. Bu çalışmada, önle-
me yöntemlerinin daha etkili olabilmesi için demografik özellikler, tedavi yöntemleri, yaralanma özellikleri, 
çevresel ve yaralanma koşulları ile bir ilişki bulmayı amaçladık.
Gereç ve Yöntemler: Hastane dijital arşivleri Temmuz 2014 ile Mart 2020 tarihleri arasında geriye dönük 
olarak tarandı ve 146 hasta dahil edildi. Demografik bilgileri, yaralanma yeri, yanı olan ekstremite, yabancı 
cisim tipi ve opaklığı, enfeksiyon varlığı, uygulanan anestezi tipi, ameliyat süresi, kesi uzunluğu kaydedildi. 
Veriler istatistiksel olarak analiz edildi.
Bulgular: Hastaların yaş ortalaması 25,9 ± 17,99 (2-78) idi. Cinsiyet ve yan muayeneye göre 90 hasta erkek, 
56 hasta kadındı. Metalik cisim ve mermi yaralanmaları daha çok erkeklerde, iğne yaralanmaları ise kadın-
larda daha sık görüldü. Metalik cisimlerin neden olduğu yaralanmalar üst ekstremitede anlamlı olarak daha 
yaygındı (p: 0,001). Cam ve iğne yaralanmaları iç mekân yaralanmaları olarak önemli oranda görüldü; kur-
şun, ahşap parça ve metal parça yaralanmaları açık hava yaralanmaları olarak görüldü (p<0,001). Dış mekân 
yaralanmalarında enfeksiyon oranı anlamlı olarak daha yüksekti (p: 0,006). Açık hava yaralanmalarında yaş 
(p: 0,005), ameliyat süresi (p: 0,007) ve kesi uzunluğu (p: 0,019) anlamlı olarak daha yüksekti. İç mekân ya-
ralanmaları 18 yaş altında anlamlı derecede yüksekti (p:0,036). Üst ekstremite yaralanması ile yaş (r: 0,358, 
p <0,001) ve üst ekstremite yaralanması ile erkek cinsiyet (r: 0,241, p: 0,003) arasında anlamlı bir ilişki vardı.
Sonuç: Yabancı cisim yaralanmaları geniş yaş aralığında sık görülen yaralanmalardır. Birinci basamak olarak 
antibiyotik profilaksisi ve tetanos aşısı uygulanmalıdır. Ateşli silah yaralanmaları, tahta parça yaralanmaları 
ve kırsal çevre yaralanmaları enfeksiyonla ilişkili bulunduğundan, bu olgularda antibiyotik profilaksisinin uza-
tılmasının tartışıldığı ileri çalışmalara ihtiyaç vardır.

Anahtar Kelimeler: Yabancı Cisim, Ekstremite, Enfeksiyon, Çıkarım, Yaralanma
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INTRODUCTION
Extremity foreign body injuries are frequent in 
emergency and orthopedic departments.  It may cause 
tissue damage, inflammation, infection, delayed wound 
healing, toxic or allergic reactions, and late injury as a 
result of migration. Therefore, removal is necessary 
in most cases. Even though any pathologic situation 
may not be encountered in short term, it may occur 
in long term (1). These injuries are usually considered 
as simple injuries, but sometimes conditions could be 
complicated. Superficial injuries could be simply taken 
out of tissues in a sterile fashion while deep-seated 
foreign bodies need deep dissection. Local anesthesia 
is the chosen anesthetic method for most cases, 
depending on the injury site, depth, and age of patients. 
Direct radiography is the most used imaging modality 
for radiopaque foreign bodies. For nonradiopaque 
foreign bodies, ultrasonographic imaging is used to 
confirm the diagnosis. Moreover, the size of a foreign 
body is important to identify with direct radiography.  
In literature, there is a growing interest in these 
injuries. In this study, we aimed to find a relation 
to demographics, treatment methods, injury 
characteristics, environmental and injury conditions so 
that prevention methods could be more effective.

MATERIAL AND METHODS
Hospital digital archives were searched between July 
2014 and March 2020 retrospectively and patients 
who had foreign body removal were identified.  The 
patients with missing data were excluded. The study 
was approved by the Local Ethical Committee (date: 
18.3.2020, no: 2020-121). Picture Archiving and 
Communication Systems (PACS) and hospital archive 
files were examined.
Preoperative radiographic views were taken in all the 
patients. If not radiolucent, ultrasound examination 
was used. Surgery was planned according to clinical 
examination and radiologic findings. Informed consent 
was obtained before surgery. After removal, soft 
tissues were irrigated and the wound was closed. 
Infected wounds were debrided and a cultural sample 
was taken before closure. The excision of radiopaque 
foreign bodies was confirmed by fluoroscopy. 
Prophylactic antibiotics and tetanus vaccine (rappel 
dose if necessary) were started in all patients. Infected 

patients were treated with empirical antibiotherapy 
(Amoxicillin/clavulanic acid) until the result of the 
cultural sample.
Demographic information, injury place, injured 
extremity with side, foreign body type and opacity, 
presence of infection, chosen anesthetic method, 
operation time, incision length were recorded. All 
information was analyzed statistically.
Data were expressed as mean ± standard deviation 
and frequency. Data distribution was analyzed with 
the Kolmogorov-Smirnov test. Comparison of different 
parameters was done using Mann-Whitney U test 
whereas Chi-square test or Fisher’s exact test was used 
for categorical variables.  The phi-coefficient Cramer's 
V is used to assess the association between two 
dichotomous categorical variables. The rank-biserial 
correlation coefficient, rrb, is used for dichotomous 
nominal data vs rankings (ordinal). The correlation 
analyses were performed to evaluate the relationship 
between object type causing the injury, place of injury, 
age, and localization of the injury.   The SPSS version of 
22.0 for Windows software was used for analyses (IBM 
Corp. Released 2013. IBM SPSS Statistics for Windows, 
Version 22.0. Armonk, NY: IBM Corp.). A two-tailed 
p-value <0.05 was considered statistically significant.

RESULTS
A total of 146 patients were included. The mean age 
of the patients was 25.9 ± 17.99 (2-78). According to 
gender and side examination, 90 patients (61%) were 
male and 56 patients (39%) were female; 79 injuries 
were left (54%) and 67 were right (46%) sided. There 
were injuries in 68 upper extremities (46%) and 78 
lower (54%) extremities. When foreign body types 
were examined, 5 types of foreign bodies were found: 
Needle (48), glass (25), wooden pieces (17), metal 
pieces (24), bullets&pellets (32). The vast majority of 
the chosen anesthetic method was local anesthesia 
(137, 93.8%). Other applied methods were sedation 
(7 patients), spinal anesthesia (1 patient), and general 
anesthesia (1 patient). The mean operation duration 
was 17.51 ± 10.18 (range 10-60) and the mean incision 
length was 1.32 ± 0.66 mm (range 1-5). 
Statistical analysis was made between object types, 
results were brought into a table (table 1) and analyzed. 
Analysis showed a significant relationship with gender
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(p: 0.001); metallic object and bullet injuries were 
mostly seen in males and needle injuries were mostly 
seen in females. Injuries caused by metallic objects 
were significantly more common (p: 0.001) in the 
upper extremity and the vast majority of upper 
extremity injuries (p: 0.035).  were located distal to 
the wrist (Figure 1).  Bullet and needle injuries were 
significantly (p:0.001) higher in lower extremities 
(Figure 1). In lower extremity injuries, glass and needle 
injuries were mostly seen in the distal part of the 
ankle (Figure 2), however, bullet injuries were mostly 
seen in the proximal part of the ankle (p<0.001). Glass 
and needle injuries were seen significantly as indoor 

injuries; as well as the bullet, wooden part, and metallic 
part injuries were seen as outdoor injuries (p<0.001). 
Infection rates were significantly higher in bullet 
pellet and wooden part injuries (p: 0.009). Operation 
duration (p: 0.003) and incision length (p:0.001) were 
significantly longer in bullet injuries. There was no 
significant difference between object types and the 
applied anesthetic method (p: 0.314). Four patients 
with bullet injuries were operated on under sedation, 1 
patient under general anesthesia, and 1 patient (3.1%) 
under spinal anesthesia. 2 patients with needle injury 
and 1 patient with metal piece injury were operated on 
under sedation.
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Figure 1. 
A. 32-year-old patient with foreign body in left proximal interphalangeal joint
B. 13-year-old patient with left foot needle injury. Needle was successfully removed and patient was healed 
without any complication

Figure 2. 10-year-old patient with glass in left foot. Glass piece was removed under local anesthesia and patient 
was discharged in the same day.
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Statistical analysis was applied according to injury 
place and results were brought into a table (table 2). 
The male gender was significantly higher in outside 
injuries. Although there was no significant difference 
between upper and lower extremity injuries, it 
was observed that injuries distal to the ankle were 
frequently indoor injuries (p<0.001). The infection rate 
was significantly higher in outdoor injuries (p: 0.006). 
Age (p: 0.005), operation time (p: 0.007) and incision 
length (p: 0.019) were significantly higher in outdoor 
injuries. No significant relationship was found between 
injury place and anesthesia method (p:0.149).
Patients were divided into 3 groups according to 
age as under 18, between 18-65 and over 65, were 
analyzed and brought into a table (table 3). There were 
66 patients (45.2%) under 18, 72 patients (49.3%) 
between 18-65, and 8 patients (5.4%) older than 65 
years of age. Wooden part injuries were significantly 
higher in patients over 65 years of age (p <0.001). 
Upper extremity injuries were significantly more 
common in patients aged 18 years and older (p <0.001) 
and lower extremity injuries were significantly more 
common under 18 years of age (p <0.001). Injuries with 
radiopaque objects were significantly higher in patients 
under 18 years of age (p: 0.001). Indoor injuries were 
significantly frequent under 18 years of age (p:0.036).
There was no significant relationship between 
anesthesia method and age (p: 0.817) and extremities 
(p:0.435). General anesthesia was performed in 1 
patient and sedation was performed in 4 patients 
under the age of 18. Spinal anesthesia was performed 
in 1 patient and sedation was performed in 3 patients 
between 18-65 ages. 
There was a significant correlation between upper 
extremity injury and age (r: 0.358, p <0.001) and weak 
correlation between upper extremity injury and male 
gender (φ = 0.241). Operation duration was found 
significantly correlated with incision length (r: 0.458, 
p<0.001) and bullet&pellet injuries (r: 0.281, p: 0.001) 
but no correlation was found with radiopacity (r: 
-0.044, p:0.602), age (r: 0.018, p:0.826), extremities 
(r:0.045, p:0.591), infection presence (r:0.087, p:0.295). 
Infection presence was found significantly correlated 
with incision length (r:0.285, p<0.001) and weakly 
correlated with wooden piece injuries (φ =0.237) but 
no correlation was found with male gender (φ =0.166), 

bullet &pellet injuries (φ =0.141, p:0.091). Incision 
length was also significantly correlated with bullet 
injury (r:0.294, p<0.001). A weak correlation was found 
between metal piece injuries and upper extremities 
(φ =0.298) as well as between needle injuries and 
lower extremities (φ =0.227). The male gender was 
not significantly correlated with metal piece injuries 
(φ =0.18) and bullet&pellet injuries (φ =0.186), also 
female gender was moderately correlated with needle 
injuries (φ =0.323). Age was also significantly correlated 
with wooden piece injuries (r: 0.177, p:0.033). 
In the binary logistic regression analyses, upper 
extremity injury was independently associated with 
the male gender (table 4). Upper extremity injury was 
also independently associated with metal piece injury. 

DISCUSSION
Foreign body-related extremity injuries are common 
injuries in a wide age range. We had 146 patients 
included in this study, fewer patients than most 
studies; although all of them were done in tertiary 
healthcare centers this study was done in a secondary 
healthcare center. Age range (2-78) and mean age 
(25.9 ± 17.99) in this study was found similar to 
current literature (2-5). Under the age of 18, the lower 
extremity (75.8%) was the most common injury site 
and most of the injuries were indoor injuries (p: 0.036). 
These results were caused by the fact that children and 
young people under the age of 18 spend more time at 
home as literature corroborated (3). A previous study 
revealed that, under the age of 18, the needle was the 
most common injury object (67.4% in men and 94.2% 
in women) (3). Another previous study revealed that 
needle was the most common injury cause (29%) under 
the age of 13 (6). Although both studies verified needle 
was the most common injuring object under the age 
of 18; we believe this study revealed a more accurate 
result. Because both studies were from tertiary 
healthcare centers with the heterogenic patient group 
sent from other hospitals and this study was from a 
state hospital of a small district (pop.:80447) and had 
more homogenous patient group. 
In our study, the most injuring object was needle (48; 
32.4%) which is compatible with literature; despite 
different percentages (2,3,7). Object types differ as a 
result of social situations. The district where this study
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was conducted is a settlement with predominant rural 
life.  Metal piece injuries were seen mostly in males and 
needle injuries were seen mostly in females; because 
the majority of men work in industrial labor works 
and the majority of women do housework at home. 
Bullet&pellet injuries were seen mostly in males in 
lower extremities; because men hunt more like a rural 
life activity and consequently injure themselves as an 
accident. This also explains the reason metallic object 
and bullet injuries occur outdoor and needle injuries 
indoor as well as male gender association with outdoor 
and upper extremity injuries. These results were 
compatible with the literature although bullet&pellet 
injuries were excluded in other studies (3).
Infection is a major complication of foreign body 
injuries. It has been reported in the literature that soft 
tissue infections can lead to serious conditions such 
as osteomyelitis and septic arthritis, and successful 
results have been obtained with foreign body removal, 
debridement, and antibiotherapy in treatment (1, 
8-10). These infections may be asymptomatic in the 
acute period and may occur in the late period as 8-20 
years (1, 10). In this study, no patient was presenting 
at such a late stage. The presence of infection was 
associated with bullet and wood piece injuries; 
bullet&pellet injuries were associated with severe soft 
tissue damage and contamination as stated in literature 
(11-13). Patients with accompanying bony injuries 
were excluded from the study; tetanus and antibiotic 
prophylaxis were immediately applied to all patients 
admitted with foreign body injury. These were the main 
reasons for the lower infection rate (4%) compared to 
literature (8.5-9%) (13, 14). Wood pieces were also 
associated with infection presence; the most probable 
explanation is that these were generally farmyard 
injuries with high contamination risk. Also, difficulty 
to access primary care services where the injury 
occurred, and ignoration of injuries contributed to this. 
It is interpreted that the relationship between infection 
and outdoor injuries to fact that both bullet and wood 
fragment injuries occur outdoor and outdoor injuries 
carry a higher risk of contamination. The correlation 
between incision length and infection is suggested due 
to wider incisions made for debridement in presence 
of infection.
There was no significant relationship between injury 

place and extremity; however, it was observed that 
ankle injuries and distal were mostly indoor. Glass and 
needle injuries were also significantly more common 
than indoor injuries. Therefore, it is found reasonable 
that the mechanism behind is to step on these two 
common objects at home with bare feet. 
Clinical examination and radiological evaluation are 
important in the diagnosis of foreign body injuries. 
Evidence of local infection and foreign body reaction 
can be seen in clinical evaluation (4). Especially in 
children, it may be overlooked or hard to realize; 
therefore, foreign body injury should be suspected 
in presence of allergic reaction, inflammation, and 
local infection. Radiological evidence usually supports 
the diagnosis. Glass pieces larger than 2 mm., metal, 
some plastic, and wooden pieces can be viewed with 
AP and lateral radiography (15). Ultrasonography and 
computed tomography are successful methods in cases 
where the object cannot be visualized by radiography 
(16, 17).
Due to the insufficient number of studies on the 
treatment of foreign body injuries, there is no 
standard treatment algorithm (7). Prophylactic tetanus 
vaccination and antibiotherapy should be administered 
in the emergency room immediately. Although 
removal is performed in all foreign body injuries which 
are easy to access, conservative treatment should be 
preferred in foreign body injuries that penetrate deep 
tissues without causing an infection, due to the risk 
of serious complications such as neurovascular injury 
(4). Removal can be performed under local anesthesia 
in emergency departments, but operation room 
conditions are mandatory to avoid iatrogenic infection. 
We recommend this procedure to be performed in the 
operation room, for benefit of the C-arm scope and 
avoidance of serious complications. 
There is no definite way of prevention from foreign 
body injuries. Protection methods may vary according 
to age as well as characteristics of the environment 
and society. Proper protective gear is the primary 
method of prevention from these injuries at heavy 
labor workplaces. Parents should be instructed of such 
injuries to prevent kids from this kind of injuries. 
There were some strengths and limitations of this 
study. This study was retrospective so that, it had 
inferior level of evidence compared with prospective
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studies. There were only 6 years of hospital data 
therefore 146 patients were included which means 
fewer patients comparing other studies in literature (2, 
3, 5) . Consequently, a multicenter study with a large 
number of patients with a longer follow-up period is 
needed for a common injury like this to achieve more 
accurate results. There were data of different doctors, 
with no common work time, which makes the data 
less reliable. The hospital where this study was done 
is in a rural state, thus patient population was more 
homogenous than tertiary centers.

CONCLUSION
Foreign body injuries are common injuries seen in 
a wide age range. Serious complications may occur 
if not intervened appropriately, and clinical picture 
may emerge even years after injury. Although local 
anesthetic methods are often sufficient, general 
anesthetic methods may be required especially for 
kids and deep-seated foreign body injuries. Antibiotic 
prophylaxis and tetanus vaccine should be applied 
as primary care. Since firearm injuries, wooden part 
injuries and injuries in the rural environment are found 
to be associated with infection, further studies are 
needed to discuss to extend the duration of antibiotic 
prophylaxis in these cases.Local anesthetics are usually 
sufficient, however general anesthesia may be required 
for pediatric cases, and deep seated injuries.Firearm 
and farmyard injuries are associated with infection.
Infection requires longer incision, due to the need of 
appropriate surgical debridement.A multicenter study 
with a large number of patients with a longer follow-
up period is needed for a common injury like this to 
achieve more accurate results.
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